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1.

Isolation Barrier Alignment Alternatives Assessment
West Lake Landfill, Bridgeton, Missouri

Introduction

In 2014, the U.S. Environmental Protection Agency (EPA) requested the United States Army
Corps of Engineers (USACE) evaluate information conveyed by the Responsible Parties (RPs)
during discussions between USACE, the RPs, EPA Superfund personnel (EPA), and EPA’s
Office of Research and Development (ORD) regarding pro cations and alignments of an
Isolation Barrier (IB) at West Lake Landfill in Bridgeton, } The purpose for
constructing an IB is to prevent a subsurface smolderin t ‘SSE) in the adjacent Bridgeton

submitted an Isolation Barrier Alignment Al
assessment focused on the proposed alignme

The 2014
ing the IB, the

One of the key findings from the rep
Lake Landfill was not fully characte
associated with RIM remaining south
During spring and summe
extent of RIM. In additio

1. Comparison of IB Alternatives

To date, the information presented by the RPs regarding the design and construction of
the IB is still at a conceptual stage. As such, this assessment is qualitative in nature and
consists primarily of identifying the advantages and disadvantages of the proposed
alternatives when compared to each other. The heat extraction barrier offers more
advantages relative to the other alternatives; however, the advantages and disadvantages
of each alternative carry risk and the extent of those risks and the ability to mitigate those
risks must be carefully considered when selecting an alternative.
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2.

2. Duration of the IB Design and Construction Effort

According to the RPs, movement of the SSE currently present in the South Quarry
appears to have slowed and is located in the southeastern portion of the South Quarry
landfill, the furthest distance from the RIM seen to date. However, movement of the SSE
has been difficult to predict so response time to design and construct a barrier are
important considerations on deciding which barrier alternative offers the best chance of
intercepting the SSE before it comes in contact with the RIM.

3. Legal Prohibition Against Exposing Landfill Waste Material

The Negative Easement Agreement (NEA) between y of St. Louis/St. Louis
Airport Authority and the RPs is a critical factor to! nsidered as part of the design
and construction of the IB. The NEA prohibits that will result in the landfill
cover being compromised due to bird hazard.ris
Fifteen to 20 million passengers fly into La
hazard risk is a key consideration in selé
will be required to install the IB, no matts
with the City of St. Louis and St. Louis A
alternative would be able to obtain a NEA

fore, minimizing bird
A waiver to the NEA
Communication
hich IB

al alternative.

to determin
in selecting

Background

quarry that was converted to a landfill and
sources (MDNR) permit from 1979 until
Area 1 or the Bridgeton Sanitary

Contingency Plan whi rature, settlement front movement, and carbon monoxide
emission thresholds that, ed, would trigger the RPs’ response, which included installing
an IB between the RIM in OU1 Area 1 and the SSE. Per subsequent agreements, the RPs are
pursuing installation of the IB.

RIM Isolation Alternatives

During June and July 2014, technical discussions involving USACE, EPA, ORD, and the RPs
were conducted regarding potential RIM isolation alternatives. The two primary alternatives
discussed consisted of: 1) construction of a concrete isolation barrier wall to prevent the SSE
from progressing into the West Lake Landfill, or 2) excavation of waste to create an air gap that
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would interrupt the “waste to waste connection” between the Bridgeton Sanitary Landfill and the
West Lake Landfill OU1 Area 1. Each ofthese alternatives is discussed below. Implementation
of a heat extraction barrier was also discussed in 2014; however no data was submitted to
demonstrate this would be an effective alternative, therefore no further evaluation was
performed. Due to lack of data to support potential effectiveness of a heat extraction barrier, it
was not further considered at that time.

Heat Extraction Update

isted of converting a single
loop water circulating well.
pipe and back up the well in a
t from the waste mass

During 2013, the RPs performed heat removal pilot study that
Gas Interceptor Well 4 (GIW-4) south of the neck area, to a g
Water was circulated down the well with a small diameter|
larger diameter outer pipe. As the water circulated it

cycling it through a cooling tower prior to recir:
favorable results, the system was expanded m:

Landfill. In November 2015, at the’
(MDNR), the RPs submitted a preli
with the results of the pilot study. US
results and computer modeli
Barrier alternative evalu

portion of OU1

; ¢ average depth of waste material along this alignment is
estimated to be app

' ately 40 feet.

Alignment 2 — The IB would be located far enough to the south of OU1 Area 1 to ensure
that all RIM is located north of the IB. This would require the IB to be placed within the
deepest part of the North Quarry landfill where the depth of waste material is reported to
be 180 feet deep.

Alignment 3 — The IB was mitially to follow Alignment 1 along the eastern portion of the

IB, then extend southward along an alignment that would attempt to have as much RIM as
possible on the north side of the IB. In 2015, Figures identifying the extent of RIM from
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the RP’s recent investigation were made available to EPA and were reviewed by USACE.
The figures identified RIM on the southern portion of the West Lake Landfill to within 20-
feet from where the North Quarry landfill begins to transition to the deeper portions of the
North Quarry. Based on the extent of RIM, USACE considered an additional Alignment
3 that would place the barrier such that all identified RIM is north of the IB. This
additional Alignment 3 would be located along a similar alignment as the Option 3
alignment evaluated in the RP’s October 2014 report titled, “Isolation Barrier Alternatives
Analysis, West Lake Superfund Site”. However, the western third of the wall would need
to be shifted approximately 50-feet to the south to maintain all RIM north of the wall. The
Option 3 Alignment in the October 2014 report stepped back from the North Quarry high
wall at a 45 degree angle to minimize forces on the w aused by settlement of the
deeper North Quarry waste. Moving the wall clos he deeper North Quarry waste
would potentially cause some increase to these set forces but it is likely this could
be accounted for in the structural design of the.v
additional Alignment 3 would be located
wall and extend northeast along the No;

bedrock along the wé;t end of the
additional Alignment 3 is expe ly. 70-feet after excavation to create

the working platform for mstal

avating an IB in a landfill
bird hazard risks, odor, and

Another alternative conside isolate the RIM from the SSE consists of excavating all waste
at the southern edge of the t Lake Landfill down to bedrock and creating an air gap that
interrupts the waste to waste connection between the Bridgeton Sanitary Landfill and the West
Lake Landfill and prevents the SSE from moving beyond the gap. The alignment of the air gap
excavation would be the same as Alignment 1. As with the Alignment 1 concrete barrier wall,
the depth of the excavation along that alignment would average approximately 40 feet. For slope
stability purposes, it was estimated that the excavation would need to be sloped at a ratio of
between 2.5 to 3.0 horizontal to 1 vertical. The RPs estimated the volume of waste material
excavated for this alternative, including bulking, was approximately 500,000-600,000 cubic
yards. However, based on the recent Phase 1D investigation and the discovery of RIM further
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south, the alignment of this excavation would need to be shifted further south. Although updated
volume calculations have not been performed, the volume of excavation required would be
substantially higher that the estimated 500,000-600,000 cubic yards needed to create an air gap
along Alignment 1.

While the air gap alternative would require no physical structure to be constructed, it was
determined that it offered no other significant advantages over a concrete isolation barrier wall.
It was also determined that the excessive waste excavation and handling would cause significant
concerns with bird hazards, odor, on site waste management, and off-site waste transport. The
large volume and the need to excavate through RIM would increase the safety risk to on-site
workers and to off-site receptors. Additionally, because the p would essentially create a
large depression in the ground, accumulated storm water runoff for such a feature would be
complex and difficult to manage. Based on the significant yantages of this alternative, all
parties agreed that this option would not be retainedfor ft isideration at this time.

3.3 Heat Extraction Barrier

In November, 2015, the RPs provided.a report, “T
Barrier, Bridgeton Landﬁll Bridgeton, Si i
response to the Missouri Departmen

(J thermal properties of the waste to produce
lot study and modeling of a heat extraction

systemis capable of cooling the surrounding waste material
However, the pilot study report did not include any computer
modeling to simula
temperature. A mor:
assumptions in selecting in rameters to the model to determine if the proposed system as
submitted to MDNR is sufficient to prevent the movement of an SSE through the neck. In
addition, the design should include a monitoring program that verifies performance of the system
and a program of system expansion should monitoring data show higher than expected
temperatures progressing north toward the neck. However, for the purposes of this assessment,
the RPs have demonstrated a heat extraction system is a viable alternative to a structural barrier
wall in halting progress of an SSE heat front, given proper design of the system.
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4, IB Alternatives Assessment

This section presents the factors used during the assessment, identifies the advantages and
disadvantages of each alignment, and provides a relative comparison of each alignment’s
advantages and disadvantages with respect to each factor. Note that this evaluation was based
on technical and logistical factors only and cost was not considered.

4.1 Assessment Factors

with respect to factors that
ommunity, the intended function
¢ barrier. These factors are:

Advantages and disadvantages of each alternative were ident
directly or indirectly impact on-site workers, the surroundis
of the alternative, and/or the time required to design an

* Excavation Volume
* Odor Potential ,
* Bird Hazard Potential

* RIM Remaining South of ]
Potential for Ex

+  Off-Site Public
*  Off-Site Waste

Least volume of waste to excavate, stage, screen, transport, and dispose compared

to other structural IB alignment alternatives

* Least odor potential to be emitted from the excavation due to shorter excavation
time compared to other structural IB alignment alternatives

* Least bird hazard due to lowest volume of waste compared to other structural IB
alignment alternatives

+ Shortest design and construction duration due to smaller wall and shorter pre-
design investigations compared to other structural IB alignment alternatives

+ No impact to existing infrastructure on North Quarry
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* Technically Feasible
* Least likely to have future SSE occur on north side of IB

Structural IB Alignment 1 — Disadvantages

+ Highest RIM exposure potential for on-site workers due to IB being placed in area
where RIM has been identified

* Higher off-site safety risk due to RIM excavation (dust generation)

* Higher risk due to off-site transportation of RIM and potential traffic accidents

+ Leaves RIM on south side of IB where it could po

* There are no known past applications of using ncrete wall as a heat barrier in
a landfill

prolonged exposure to high heat
* IB construction could disrupt tran;

* No RIM anticipated ¢
* All RIM anticipated to
» Lowest off-site safety risk

Structural IB £

tial:due to the largest volume of waste and
ignment alternatives
¢ SSE on the north side of the IB

neral safety risk due to the significantly higher volume of waste

that will re f-site disposal

* Longest design and construction time due to largest IB structure and largest
volume of waste to be excavated

* There are no known past applications of using a concrete wall as a heat barrier in
a landfill

* Some studies have shown a degradation of concrete strength properties from
prolonged exposure to high heat

* Greatest impact to the North Quarry infrastructure that is used to balance landfill
gas extraction and monitor for the SSE.

+ At the limits of technical feasibility, potentially not feasible

8
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Structural IB Alignment 3 — Advantages

+ Little to no RIM is expected to be encountered during excavation compared to
Alignment 1

* No RIM is anticipated to remain on the south side of the IB

* Less on-site safety risk than Alignment 1due to less RIM being encountered
during excavation

* Less off-site safety risk anticipated due to less airborne RIM

* Less off-site disposal of RIM anticipated than Alj

* Less impact to transfer station operations duri

* Technically feasible

onstruction is anticipated

Structural IB Alignment 3 — Disadvantage

More volume of Waste to excava

tage screen, transport, an | dispose than

* Least volume of waste to excavate, stage, screen, transport, and dispose

* Least odor potential to be emitted from the excavation due to limited excavation
for cooling line installation.

* Most flexible system to quickly expand should additional cooling points be
required.

* Least bird hazard due to lowest volume of waste

* Lowest off-site safety risk due to no excavation
« Lowest on-site worker risk due to no excavation
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4.3

* All RIM located on north side of thermal barrier

+ Shortest design and construction duration

* No impact to existing infrastructure on North Quarry
* No disruption to transfer station operations

* Technically Feasible

Heat Extraction IB — Disadvantages

* Least likely to isolate RIM if an SSE were to
however a similar system could be installed s¢
other barrier alternatives.

* Application of heat extraction wells for:
RP’s pilot study).

p in the North Quarry;
f the RIM much quicker than

ose has had limited testing (the

Relative Comparison of Alignment.

Table 1 shows the comparison of each : advantages by

assessment factor.

10

WLLFOIA4312 - 001 - 0055690



Table 1: Relative Comparison of Alignment Alternatives

Factor Alignment 1 Alignment 2 Alignment 3 Thermal IB
Excavation Least volume than | Largest volumeto be Approximately twice as Least amount of
Volume other excavated due to much as Alignment 1 excavated volume of all
alignments~50,000 | excavation for working | ~95,000CY =+, alternatives. System
CY + platform and 180-foot significantly less than requires wells and near
depth in North Quarry, | Alignment 2 surface coolant loop
and increased thickness system.
of wall to resist
increased loads

Odor Potential | Leastodor Highest odor potentia dor potential than | Least odor potential of all
potential due to the | than both Alignment options. Least amount of
lowest volume of and 3 due to hi waste to be removed
waste handling volume of w during well and cooling
handling. W loop installation.

Minimal bird hazard
potential due to limited
waste handling.

Bird Hazard Least bird hazard
Potential potential due to the
lowest volume of
waste handling

RIM No RIM anticipated to be
Remaining would remain south of IB | located south of the
South of compared to Alignment 1 | thermal IB.

and potentially no RIM
would remain.

Barrier

Potential fe ] , Anticipated to be higher Anticipated to have the
Future SS , lies potential than Alignment | highest potential for a
North of ~ 1for a future SSE on north | future SSE north of the
Barrier IB due to side of the IB due to IB. Can be offset by
highest volume of newer, less degraded flexibility and ease of
newer, less degraded waste remaining north of | system expansion.
waste remaining north the IB but less than
of the IB. Alignment 2 due to less

volume of newer waste
remaining north of the 1B

On-Site Safety | Potentially greater | Greatest on-site safety Lower on-site safety risk | Loweston-site safety risk

on-site safety risk risk compared to than Alignment 1 if little | due to no open excavation
than Alternative 3 Alignment 1 and 3 due | or no RIM excavated but | and no limited RIM

due to known RIM | to the significantly higher general safety risk | exposure.

being excavated. higher volume of waste | than Alignment 1. Higher

excavated and handled. | on-site safety risk than
Lowest on-site safety Alignment 2 if RIM is
risk due to RIM. encountered.

11
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Criteria Alignment 1 Alignment 2 Alignment 3 Thermal IB
Off-Site Safety | Potentially higher Highest off-site safety Lower off-site safety risk | Lowest off-site safety risk
off-site safety risk | risk due to the than Alignment 1 if no due to limited dust from
than Alignment 3 significantly higher RIM (dust generation). well installation and
during installation | volume of waste being | Higher off-site safety risk | surface line excavation.
due to RIM excavated requiring off- | than Alignment 1 due to Lowest risk for RIM
excavation (dust site transportation, off-site transportation exposure.
generation) and which increases truck (traffic accidents)
off-site traffic and risk for
transportation of traffic accidents.
RIM (traffic
accidents/spills).
Off-Site Waste | RIM waste Largest volume of off- isposal No offsite waste transport
Transportation | excavated as part site disposal of non- anticipated.

and Disposal

of wall installation
will require off-site
disposal.

RIM waste will be
required due to limited
on-site waste dispesa
capacity

Duration of
Design

Shortestdesign
duration due to
shortest wall and
shorter pre-design

Shortest design duration
due to well design
completed. Requires
surface equipment and

investigations coolantdesign
preparation.
Duration of Shortest Shortest duration of
Construction construction than Alignment | construction. No
duration due to 30 to 40-foot excavation, just well
shortest w th of wall installation and cooling
loop installation.
Impact to Moderate impacts to the No impact to existing
Existing North Quarry infrastructure on North

Infrastr

Infrastructure used to
balance landfill gas
extraction and
control/monitor the SSE

Quarry and no impact to
operation of the transfer
station.

Technical
Feasibility

Feasible - however
there are no known
past application of
the use of concrete
as a heat barrier in
a landfill. Studies

At the limits of
technical feasibility —
potentially not feasible

Technically Feasible
although more difficult
than Alignment 1 -
Feasible - however there
are past application of the
use of concrete as a heat
barrier in a landfill.

have shown Studies have shown
degradation of degradation of concrete
concrete strength strength properties from
properties from prolonged exposure to
prolonged exposure high heat

to high heat

Technically feasible -
Application of heat
extraction wells for this
purpose has had limited
testing (the RP’s pilot
study)

12
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4.4  Structural IB Alignment 1 Advantages Discussion

Of the three structural IB alignments, Alignment 1 is considered the most technically feasible
and will require the least volume of waste to be excavated. The RPs have estimated the total
volume of waste for Alignment 1 to be approximately 50,000 cubic yards. Because this
alignment requires excavation of the least amount of waste, it is expected that it will have the
shortest construction duration. A shorter construction duration will reduce the duration in
which the community is exposed to odors from the excavation. Landfill odor has been an
ongoing concern for the surrounding community and reduced duration for odor emissions
would be a favorable advantage.

Bird hazards to air traffic are a significant safety co he St. Louis Airport Authority
as West Lake Landfill 1s located within 10,000 feet earest Lambert St. Louis Airport
runway (see Section 7). Ahgnment 1 will result.in the least amount of excavated waste and

that can, in turn, attract more birds, when ¢

alignment offers the least bird hazard risk,

Based on a 2013 bird survey per:
activities in the North and South

ite waste transport. Therefore, minimizing the amount of
S the duration of construction will be one of the best bird
hazard mitigation t the site.

Storm water management will also require mitigation efforts as birds are attracted to standing
water sources. For work previously performed at the Bridgeton Sanitary Landfill, the RPs
have ensured that detention basins drain within 24 hours, thereby not providing a continued
standing water source to attract birds. It is expected that a similar mitigation method for
storm water management would be implemented for each of the IB alignments.

Alignment 1 would be located where there will be no newer waste located on the north side

of the IB and will be placed in an area with a maximum waste depth of approximately 40
feet. The extent of waste decomposition and the pressure and insulating conditions in a

13
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landfill (often determined by the depth or thickness of the waste) are two of several factors
that can contribute to the generation of a future SSE. Older waste and shallower waste
located north of the Alignment 1 IB are considered an advantage as these conditions are less
likely to support the generation of a future SSE than the newer and deeper waste of
Alignments 2 and 3.

Another advantage of Alignment 1 is that the design time would likely be shorter than the
design time for Alignment 3 primarily because some of the data required for design of the IB
has already been collected. Some geotechnical data would still be required to be collected
before design could begin, but these pre-design investigations. would likely be shorter in
duration than those that would be required for the other ments, therefore allowing design

infrastructure (monitoring wells, landfill gas.
installation of Alignment 1. The North Qua
May 2013 First Agreed Order of Preliminary
monitor for the SSE and control landfill gas.

t of risk that must be con51dered While it
th these disadvantages, these risks must be

st Lake Landfill, leaving some RIM on the south
' tely fulfill that purpose. To mitigate this significant
esign would need to include a means for mitigating the RIM
the IB.  Field and laboratory results from the recent sampling
performed by the RP evaluated to determine what information is required to
evaluate technologies for addressing the remaining RIM, if the risk is shown to be such that
remediation 1s required. Section 5 includes a list of potential options that the RPs could
consider to address remaining RIM.

The second disadvantage of Alignment 1 is that the IB would be installed through RIM.
Handling RIM during excavating, staging, screening, transporting, and disposal of the RIM
are activities that must be appropriately planned during design and carefully managed during
construction due to the potential impact to the safety of on-site workers and the potential for
RIM release during off-site transportation to disposal facilities.

14
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The on-site worker safety risks can be mitigated through the preparation and thorough
execution of Health and Safety Plans; however, preparing and following these procedures
does add time to the construction process. Similarly, off-site disposal of RIM will require
some over the road transportation. This will result in increased truck traffic in the vicinity of
the site and could lead to increased risk for traffic accidents, which could result in spilling
RIM along the transportation route.

Excavation through RIM can also lead to off-site exposure risks associated with airborne
dust, which could contain RIM. Qualitative assessment of the relative off-site risk due to
airborne RIM exposure would be dependent upon the dep the RIM and the RPs’ material
handling processes. Mitigation is planned through us air monitoring network to
monitor for RIM and through proper dust control ation activities. Proper
planning and response plans to include these mi ill be required to reduce the
risk but the preparation and implementation fforts will increase the
design and construction durations.

impact the duration of constructi
load, and transport the RIM can

perm1tt1ng, and sa
risk associated w

ages Discussion

ment 2 is that this alignment should separate all identified
in the Bridgeton Sanitary Landfill. This is a significant
ary reason for the installation of the IB.

RIM from the exis
advantage as that is

Another advantage 1s that from an off-site safety standpoint, because no RIM is anticipated to
be encountered, the risk for on-site and off-site exposure to RIM is low.

4.7  Structural Alignment 2 Disadvantages Discussion

The primary disadvantage of Alignment 2 is the significant volume of waste that would need
to be excavated. Because the depth of the IB would be approximately 180 feet and the

15
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potential for differential settling of the waste on the opposite sides of the IB, the IB design
would have to be significantly wider than the IB for Alignment 1 to be capable of
withstanding these differential stresses. This effort will significantly increase the design
duration as additional time will be required to ensure the design is structurally sound and that
the proper cooling system is incorporated. Additional geotechnical data will also need to be
collected and getting that data from a deeper depth will take longer. One potential way to
mitigate the width of the Alignment 2 IB would be to implement an on-going operation and
maintenance plan that restores the surface of the settled waste to prevent the overturning
stresses caused by differential settlement of the wastes adjacent to the barrier. The RPs will
need to make a determination on which means is most effective for addressing this issue,
should this alignment alternative be selected.

Due to the large depth and width of the excavatio

casy food sources.
ability to rapidly adapt to loud and itigation techniques would have to
be aggressive and vary frequently du
alternative. Addition since gul
conducted and truck:
to load trucks fo
expected to be cha

alignment alternative.

n Sanitary Landfill, therefore, a large
located on the north side of the IB. The

Alignment 2 woul ‘in the North Quarry of the Bridgeton Sanitary Landfill and
should not encounter F ause there has been no evidence that RIM was placed in this
arca and because a review of historical records indicated that in 1973, while the RIM was
being placed in the West Lake Landfill, the North Quarry was still be excavated. This site
conceptual model does not support the presence of RIM from the Latty Avenue site in the
North Quarry. Because of this, the risk to the safety of on-site workers due to RIM is
determined to be the lowest compared to the other alternatives. However, because of the
significant volume and depth to be excavated, the construction techniques, and the length of
construction required to install the IB, the general construction safety risk to workers is
considered significantly higher than Alignments 1 and 3.

16
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With regards to off-site safety, due to the large volume of waste and limited space on site for
staging, off-site disposal will be required. The increased truck traffic in the vicinity of the
site will increase the risk for traffic accidents. Additionally, the increased truck traffic
waiting to enter and exit the site will impact the existing Transfer Station operations. This
could disrupt some of the Transfer Station’s operations including customer’s trash collection
services.

Another disadvantage of Alignment 2 is that monitoring wells, gas collection lines, and gas
extraction wells located in the North Quarry would have to be removed prior to installation
of the IB and then reinstalled after construction is completed:, Due to the long construction
duration, that North Quarry infrastructure would not be 1 for a long duration. The
North Quarry infrastructure was installed as part of a for Preliminary Injunction for
the RPs to monitor temperature fluctuations, carb emissions, and control landfill
gas. This infrastructure is important for detectin:
controlling landfill gas.

are considered similar to those of an operating landfill. ¢ significance of
the disadvantages of Alignment Ali Therefore, all
parties were in agreement of not

ed compared' to Alignment 2 while
maining south of the IB and potentially

Although Alignment 3 has significantly less volume of waste to be excavated than Alignment
2, the volume of waste to be excavated for Alignment 3 is considered a disadvantage when
compared with the volume of waste to be excavated for Alignment 1. Alignment 3 could
have as much as double the volume of waste as Alignment 1. As previously stated, the
volume of waste drives the disadvantages with each alignment, so more than doubling the
volume of waste will increase the risk associated with those disadvantages.

Alignment 3 will have less potential for odor than Alignment 2, but will have a greater
potential for odor than Alignment 1 due to the increased volume of waste to be excavated. In

17
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addition to the longer excavation duration, multiple staging areas will also be required for
Alignment 3 in order to stage the larger amount of excavated waste so it can be screened
prior to disposal. Having multiple staging areas will also contribute to the longer overall
construction duration and odor potential. As odor is a quality of life issue for the community,
this could be considered a significant disadvantage to the community.

Alignment 3 will also have a significantly less potential for bird hazard compared to
Alignment 2 due to the lower volume of excavated waste; however, when compared to
Alignment 1, the bird hazard potential increases and therefore, is considered a disadvantage.
As discussed in Section 4.4, gulls and raptors are expected to,be attracted to the waste and
some mitigation efforts are not expected to be effective for more than a few days.
Additionally, since gulls tend to feed as the excavatedmaterial is loaded onto trucks for
transport, netting or other means of mitigation wi uired to minimize bird
hazards.

wall to account for potentially
settlement. Despite this, the ove

nt forces from North Quarry waste
“;pared to the Option 3 Alignment in

Area 1 waste belo
addmonal depth o overlay and the newer waste Iocated on the

that can contribute to the generation of a

IM is expected to be encountered during excavation
construction standpoint (not considering RIM), the on-site
safety risk for A i
duration and high
safety risk for Alignme: considered significantly less than Alignment 2 due to the depth
of excavation and the amount of material handling required for Alignment 2.

Alignment 3’s off-site risk for exposure to airborne dust containing RIM is considered lower
than Alignment 1’s risk because Alignment 3 will be placed in an area that is expected to
encounter limited RIM, if any, based upon recent sampling results. As indicated in the
Alignment 1 discussion, mitigation measures, including air monitoring and dust control, can
be employed to control risks during excavation and waste handling.

18
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The duration of design for Alignment 3 will be longer than Alignment 1 due to the need to
for a more robust design to address differential settlement. The depth of the waste will
increase the amount of time required to collect the data necessary for design. Additionally,
because the IB will be deeper in the western portion of the alignment, additional design time
will be required due to more complex loadings and structural requirements of the wall. The
construction duration for Alignment 3 will also be longer than Alignment 1 due to the
increased depth of the western portion of the IB.

Another disadvantage of this IB alignment is the impact to existing infrastructure. The
monitoring wells, gas collection Iines and gas extraction wells located in the North Quarry

the volume of waste to be
waste to be removed results

d bird hazards for this alternative is
-site safety risk is also the least of all

t advantages of the heat extraction barrier alternative is that
¢ other alternatives and it can be installed within a shorter

the design time s
duration than the
movement of the SSE iter design and installation durations are a strong advantage.
Because of the shorter design and installation time, the system can be expanded quickly in
the event actual monitoring data shows that additional cooling is necessary to contain the
heat front.

Data from the RP’s pilot study provides a proof of concept for the heat extraction barrier
alternative. The proposed heat extraction system combined with the heat sink properties of

the surrounding limestone makes the neck area between the North and South Quarries the
optimal location to install a cooling system.
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4.11 Heat Extraction Barrier Disadvantages

The primary disadvantage of the heat extraction barrier is the wells will be subject to high
heat, a corrosive environment, and waste settlement. This can be mitigated by planning for
well replacement if heat and corrosion or waste settlement impacts the cooling wells. In
addition, application of heat extraction wells for this purpose has had limited testing (the
RP’s pilot study).

Another disadvantage 1s that the proposed placement of the heat extraction barrier in the neck
1s that if a future SSE were to occur in the North Quarry, thesheat extraction barrier would
not be positioned to prevent the SSE from moving into the West Lake Landfill and coming in
contact with the RIM. However, the flexibility of the heat extraction barrier alternative is
such that additional wells and coolant capacity could kly installed at a location
between a new SSE and the RIM.

S. Design Considerations

Options to address some of the technical challenges
were identified. Following are some of those desigt

and construction

of encountering RIM during
cre considering utilizing a panel

For Alignment 1 and potentially for
excavation exists. During d1scus510n

reduce the amount of
with RIM when comy
signiﬁcant volume o
require handling and d1
materlal as_

at portion of the IB that extends through RIM. A
¢ of a slurry, so it would minimize the potential spread of
contaminated slurry. It is also suitable for installation in
“also can be used in combination with panel wall installation
(panel wall installation on the ¢ ast portion of the IB and a secant pile wall installation on the west
portion of the IB). The primary disadvantage of a secant pile wall installation is that there is less
certainty in the continuity of the wall; however, there are installation and down-hole verification
techniques to minimize this uncertainty. The RPs would also need to determine how to
incorporate an internal cooling system with both the secant pile wall and the panel wall
construction methods.

difficult subsurface c

Depending upon the alternative selected, there may be some RIM remaining on the south side of
the IB wall that needs to be addressed as part of the IB design. Table 2 summarizes some
potential mitigation measures to consider.
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Table 2 - Options to Address Remaining RIM

Option Description Advantages Disadvantages
RIM handling, screening, transport,
disposal
Open excavation and increase in odor
Open excavation and increase in bird
hazard to air traffic
Ensuring IB stability while RIM
Excavate identified excavation is conducted adjacent to the
Excavate RIM remaining on | Minimizes risk of RIM contact | [B. This is a significant disadvantage
RIM south side of IB with SSE and will increase the size of the IB, the
me of waste to be excavated, and
er associated risks. It is possible that
cavation after IB installation may not
chnically feasible depending upon
tion of the remaining RIM with
the IB structure
ing for disposal may
increases risk of traffic accidents and
RIM release.
ct with stabilized
Utilize deep soil F likely require
mixing techniques rify
to auger down to May be difficult to implement in the
RIM, inject cement dfill due to potential loss of grout (in
In-Situ grout, and mix deep soil mixing has been
Stabilization | grout with th 1 in normal soil conditions).
waste t components of waste may hinder

Widration of waste so bench scale

mtestmg would be required to determine

the appropriate stabilization agents.

Liquid N, or
CO; Injection

ECO, into the

Inject liquid

Requires thorough identification of RIM
to know area requiring stabilization

Requires ability to identify location of
SSE. Difficult to detect SSE movement

nerated for injection well
stallation

Reliable supply of liquid N> and CO: is
not currently available.

imited odors- no open
excavation

Limited bird hazard-no open
excavation

Increased worker safety issues when
handling liquid N»

Heat
Extraction
Barrier

Install closed-
system cooling
loop and wells to
cool the heat front
between the RIM
and the SSE to
prevent the SSE
from coming into
contact with the
RIM.

Flexible and can be
implemented quickly. Can be
expanded easily if additional
cooling is required.

Wells may settle as waste settles and
could impact effectiveness of system,
causing need for new wells. Well
material could be impacted by high heat
and corrosion.
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Option Description Advantages Disadvantages
Allows for capture of landfill

Install synthetic gas. Landfill gas collected may require
Synthetic cover over top of Eliminates excavation, reduces | treatment prior to discharge.
Landfill landfill south of IB | need to handle, transport , or
Cover & Gas | where remaining dispose of waste
Collection RIM is located. Eliminates excavation, Any cover could potentially be
System Install gas minimizes bird hazard. susceptible to damage from SSE or

collection system RPs already planning to install | natural events.
synthetic cover at North

Quarry

ced to evaluate each one and, if
and construction. As part of the
ald evaluate the possible risks

If any of these options were to be incorporated, the RPs w
necessary, conduct the appropriate studies required for de
design to address any RIM remaining south of the IB
to receptors should the SSE come into contact with

6. Desiecn Schedule Considerations

It is not known that the SSE will reai
movement of the SSE, the length of
currently unknown. Therefore, length
consideration during this assessment.

he RIM; howey, ¢ to the unpredictable nature and

‘ the RIM mn OQU1, Area 1 1s

"frdemgn stages. The 30% design
of the design are not complete and are still

 allows for good quality control and helps ensure that all
, at each stage in the process, a set of documents is produced

comments so that those s may be carried forward into the next stage. There may be ways
to shorten the time required to complete each design stage. Typical methods to speed up the
design process are: increase the number of designers; conduct “over the shoulder” or “in
progress” reviews while the design team continues working instead of requiring the designers to
stop and respond to review comments in between each stage; and reduce the time allowed for the
reviewers to perform their review. Each of these methods introduces some chance of error.
Rushing the design and quality control reviews in order to start construction earlier may result in
problems or delays during construction because those problems were not fully evaluated during
the design process.
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During a July 2014 meeting between USACE, EPA and the RPs, major pre-design and design
tasks were discussed and a general timeline of activities was drafted. Following is the estimated
timeline for pre-design and design activities based upon these discussions.

Alignment 1 Estimated Pre-Design & Design Schedule:

* 130 calendar days to complete geotechnical investigation, receive and evaluate results
* 60 calendar days to complete 30% Design

* 80 calendar days to complete 60% Design

* 80 calendar days to complete 90% Design

* 40 calendar days to complete Final Design

* 40 calendar days to prepare for start of construct e to hire subcontractors,
obtain applicable construction permits, order s & materials, make preparations
to begin full-scale construction work) “
Total Design Duration Estimate = 430 = approximately 14 months from IB
alignment decision

* 45 calendar days to complete 90% Design

* 45 calendar days to complete Final Design

* 30 calendar days to prepare for start of construction

* Total Design Duration Estimate = 180 days = 6 months from IB alternative decision

Because Alignment 2 was not supported by the RPs, USACE, EPA, or ORD, an estimate for
design duration was not considered.
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The extent of impact to construction duration for the structural alignments 1 and 3 cannot be
accurately assessed at this time as it will depend upon a number of items that the RPs will need
to determine during design including the size and number of the staging areas, the RIM screening
rate and disposal analysis turn-around time, the number of loaders to load disposal trucks, the
number of trucks hauling waste to the off-site disposal site, and the distance to the disposal site.
The minimum construction duration is estimated to be 1 year. The estimated construction
duration for the heat extraction barrier alternative is estimated to be 60-90 calendar days.

Airport Negative Easement Agreement

In 1998, the Federal Aviation Administration (FAA) com
allowed the Lambert St. Louis International Airport (Aif]

Record of Decision (ROD) that
pand its operations. The

new waste into the
e species (small

that time, the Bridgeton Sanitary Landfill was
landfill. Because the waste material is attracti

into effect in 2005, and the
pvery successful in reducing the

any variance to these '
Authority to ISSU.G a wai

the waiver requirement, this NEA carries
significant :

alternative.
-Construction Work Plan that they plan to
. On-site placement of non-RIM wastes

landfill unit to
landfill site.

The impact of not beir
construction duration du aving to haul and dispose of waste at an off-site location. As
previously stated, longer construction times increase the risk for not only bird hazards, but safety
risks and other risks as well.
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